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The Spectrum Tuning Acousto-optic Modulation Used for Spectral
All Fiber Laser

YI Ping, LIU Biao,ZHOU Dan, YANG Song.YE Zhong
(Sichuan Institute of Piezoelectric and Acoustooptic Technology,Chongqing 400060 ,China)

Abstract ; The acousto-optic modulation of the gain fiber in the resonant cavity is introduced by using the piezoe-
lectric transducer in this paper. The spectrum tuning of the all fiber laser is realized by controlling the signals of the
piezoelectric transducer. Meanwhile, the fabricated tunable laser generates the continuously tunable microwave sig-
nals with the frequency range of 1-4. 9 GHz.

Key words: acousto-optic; wavelength tuning ;microwave signal

o BF FEL T2
#2855 T B T O L SR B ES LA AR A i 1 J —_—

TR R RS R A EREE L B J

ERAG BELEERE TGRS O, B o e TR

WP TFELERAMERGBRAA T Z 0N, BOLRBK 2 A

LR A A ML B LI I, B A R E AL A=2nL)/q (q=1:2s+>m) D

PURPLAERE T AL XU T —EWE PER K
BT . RAF GRS SAR N BOLR KR,
FE I P s o 48 BB A 7 AR B AR SR 5 BROL A% B K B9 3R
™. 0 B. Y. Kim S35 I 75 sk B 52 304 L
W RSB, W F. Liv 5] 7L 6 1 im
BB E R R FE R TR AR AE
FEE AR W OLIE IR I AT B PR S B
AT IR RS2 Y6 A BOLAR BOLBOR FIE  H 4
REFEEEMPESH
1 EAR#E

BOLAS B H BT R R AR B
FEIE IR » o T Y it OB ORIR L, I 1 BTR .

¥ %8 H #9 : 2014-04-30

AL ABOCA R KE: n AT R, BR. B
A 18 A O T IR 1 X 3 O TR AT A R O 3 9 R
BERHERES B0 n L S X BB H B BOE
FRPRBSARFERME . R GIEAR BB
TR P R P R B BE A 7 A D AR, SR 1 B
ARG B BOR AL, B ROEI R BB WA,
T 52 PR A% PR B
2 %K
2.1 PR R

R P A SR R O B OB B R R
W 2 P, EERBRERMSEETLRLR B, ¥
R THRK AT, HE W EH (FBG) .
B35 6 4F e 4 B 45 (WDMD A% — 4 & (LD)

EEE T ZF Q963D B ERA, TR, ETENEFREAR WK

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

L

5% LR HUR T 200 4 BUL S 6t R 553

HBOCE B RE  F 8 2 R A% (ISO) far i BOE

lzlz Sl K i 89

% LD IR BRh 3 25 ok & 6, i WDM., 8
Er’ SR f8 A b M FBG #aa mm BB E IR
T R BOLHR S » 7] B 22 4R 38 S0 i B SR AR AR S £
BB EAEEKRENECER Y. FRAREESE
BT BB 7Y, R ) 3 2% DB £F B9 AR 1 RT Fdr g R
Ak, LI AWK KWL .

HE . % R AR AR5 S, E Rl AR
FEBT ERE .S EBE RIS INES,
T B3 25 6 £F B 47 5 S A RO~H IR R B9 2R 4k AT 4
BORBIRE NS BZ BRG], OB K d
ZBOEE I OGSO S EOE R R K
2.2 FEMEGAESEMLTHEEIRIT

EHRBREHEACERBE, EEXENMHEE
MR R BB ANLEN . hTER
BB ARERESFRSERKILERBERE
AR, MIEF BB AR 0 f a2k, BT LR
HaEEIEBES RN ERREHH . BEE
mEEFANTERe A S FFALESEEHR
AR OEMENEERE. BRSNS SHENE
LB A FZEU/NMES ., BB &S5
mE1Fw.

*1 RBREBEEEREESK

;) ik} 69 MEBBE R
36Y L 0. 49
X S 0. 68
M 163Y S 0. 62
z L 0.17
X L 0.098
A G Y S 0.137
AC S 0. 083

Eaasl S8 (kg/m®) BFEMm D FHFD

T 300 33, 60
1 800 22. 39
EMEaE 00 4 480 20, 89
T 520 34, 09
5 740 15. 20
REAERE 2650 3 830 10, 29
3 300 8.75

e, R # AR AR R A 36°Y-10 4R R 8 W 44

HEEREGHFEEESBRA L, B LGB X
MR BOLAEEETRIAN,
2.3 EEVAENESESHEEN
RAFAEERALREEER AR NS
H AEESTEEERARABRERS. FRT.R
ATREAMARRENERE TG LEEOLE. &
RG22 EOR 5 B o R 2R 5 AR B AR
2R
f=c/A— c/A 2
O B A W 5 i 155 A AR AN RE AT 3, qn B
3 BN

Y e s ] S g

Es I EF=AEMEESER
3 EBRFERMHN
3.1 FEEAEKEE
Bl 4 %2 4 6 4F O 45 A0 3K 3 e B% 1 45 4 1E
B, AP AGSHERESRETETENES
RHE , 3 15 5 A0 B0 B B K )5 3R 3 R HL 3 B4R
—JFERTERHE T

[ SEa
I HH L wou

L T
- j< —~

A4 %%%ﬁﬁﬁ%%&ﬁ%@ﬁ%%%%%ﬁ@

Botas BR AW B 19 976 nm LD 454
I, R BOLA WDM, 38 Er® S6EF1E 3 22 6 4F
K4 FBG(—18 dBm.3 dB#HFEH 0. 2 nm) 45
BRI BOLERE £ 1 544 nm FRREAEH
Btk . KB AMER SR 0~30 VREEE
BFE5 B BB AEAS B4R & I8 BE AR AL, o (3 )
JeES R R SR R AR . B 5 b BRI
BT R, BFPREERAEN L 3 MRRKTRE
SR BT R R .

b
=

50 -50
—45- —45 —45
2 -a0- 240 S0
535 ¥ s E s
30 _d -30 —30
_':-5 , _25 , I —15 .
15343.5 15455 15435 13455 13435 1543535
FEpE o iam L fom Ao Botom
(ay 1 5440 nm {b¥1 5442 nm {c) 1 544.7 nm

B 5 iR RSOk K
& 5 AR, BEE SME AR 5 LR SREF BOt

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn
http://www.fineprint.cn

554 E B 5 5B X

2014 48

B MR A XK 1 544. 0 nm, 1 544. 2 nm,
1544.7 nm, [F&, ZRHEBRGKKFAEEE
HHKRER .
3.2 EEMBESHTE

HTFERXREEOLHREAE RGMLIEHGE, Bt
AL AR RN RS S, B REBR
BEAREBRFSHATHE s H HE MR,
SR FRABEABS B, b THAEOLSREE B
FOLE KM HER LSRRG, bR/
W25 (PDY Al , A5 B 5 S (JLE 6),

AR PD

B6 EEMEFESHTEREE
P EOLAR I AMER S HT R 278 A L PD
P ) 7 S 28 918 BBl <6 GHz, A 32 5% {303 47 4 S W
. ZRP.RE—-BIERTFRESAE, B —BI
ERFESM 0~20 V EZA L, AR ERIA
PRI AR 3R B R, X R R AN I 7 BT

[}

M /(GHz
[ L R T )

B 7 SMERTFES SRR R XL i 2R

FARWAELIE W FEIEROLS, BidshE ks
BEOE R IR )G, @it PD 45 B 38O6 58 2 1k
8% 1~4.9 GHz, %5 S WM R REE LT,

4 Bk

LR T8 T R OB ET BOESS , B T AR B
G IR IR B BROE KR EIBEE A
EAC TS ¢ ONEIED b8 0K €I PE 1 By At
100 GHz DA FRIBBOEIR . ZH . A RBEE
SHMEHXF 4.9 GHz, BZ B La Il 8 MBI
FRA . 2P G I A AT I G A BG4 FF RIME - A
BEESHESR.CERPEREREENA.
SENHE:

[1] OLIVEIRA R A,MARQUESC A F,MAYERCEN,

et al. Single device for excitation of both flexutal and
longitudinal acousto-optic effects in fiber Bragg grat-
ings[ C]//Brazil;: Microwave and Optoelectronics Con-
ference(IMOC) of 2009,1/4:546-549,

[2] DOROTHY Y,WANG Y W, GONG Jianmin, et al.
Fully distributed fiber-optic temperatature ensing u-
sing acousticelly-indueced rocking graing[ ], Optic Let-
cers, 2011, 360173 :3362-3304,

[3] LIU W F,RUSSELL P § ], DONG L. 190% efficient
narrow-bend zcousto-optic tunble reflector using fiber
Bragg grating[J]. Journa. of Lightwave Technology,
2008,16(11):2006-2009.

4] CLARK T,AIROLA M, SOVA R. Demonstration of
dual-polarization fiber ring laser for microwave genera-
tion[C]//S. L. :IEEE,MWP’04,2004:127-130.

(EEF 551 )

[9] ICHIHARA M,KAMEDA M. Propagation of acoustic
waves in visco-elastic two-phase system: influences of
the liquid viscosity and the internal diffusion[J]. Jour-
nal of Volcanology and Geothermal Research, 2004,
137.73-91.

[10] EGASHIRA R, YANO T,FUJIKAWA 8. Linear wave
propagation of fast and slow modes in mixtures of lig-
uid and gas bubbles [ J]. Fluid Dynamics Research,
2004,34,:317-334.

[11] ER& HBE. FHBRIABEFREOZmLT]. Bk

IR R 2224 B RPN, 2010,38(2) :29-34.
WANG Chenghui, LIN Shuyu. Influence of container’
s shape on the sound in liquids[J]. Journal of Shaanxi
Notmal University: Natural Science Edition, 2010, 38
(2):29-34.

[12] EB.#BHE, KW FERETSEREDPHREE
BT IR ,2013,62(6) :0643041-0643045.
WANG Yong, LIN Shuyu, ZHANG ZXiaoli. Linear
wave propagation in bubbly liquid[J]. Acta Phys Sin,
2013,62(6) :0643041-0643045.

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn
http://www.fineprint.cn

